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[57] ABSTRACT 

A main body case for storing a keyboard and an upper 
case for storing an integrated display/input device are 
coupled by hinge units to be arbitrarily pivotal from a 
state wherein the keyboard faces the integrated dis- 
play/input device to a state wherein the back surfaces 
of the keyboard and the integrated display/input device 
face each other. 
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(PRIOR ART) 

FIG. 2 
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FIG. 3 
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However, the portable computer shown in FIG. 2 
PORTABLE COMPUTER WITH KEYBOARD AND cannot be rendered compact, and is inconvenient for 
HAVING DISPLAY WITH COORDINATE INPUT carrying since the tablet 13 is separated from the main 
TABLET ROTATABLY MOUNTED TO FACE body. Since a data input position is different from a 
EITHER TOWARD OR AWAY FROM KEYBOARD 5 display position, integrated input/display feeling cannot 
WHEN CLOSED OVER KEYBOARD be obtained. 

In the portable computer shown in FIG. 3, when the 
This application is a continuation of application Ser. overall computer is rendered compact, the sizes of the 
No. 07/692,250, filed Apr. 26, 1991, now abandoned. tablet 13 and the keyboard 7 become very small. There- 

BACKGROUND OF THE INVENTION 10 f ° rC ; * he ^P^ 1 " shown in FI G. 3 is not easy to use, 

resulting in poor operability. 

1. Field of the Invention Furthermore, the portable computer shown in FIG. 4 
The present invention relates to a portable computer cannot be rendered compact since the display u it 3 and 

which comprises a keyboard and a coordinate input the transparent tablet 13 are assembled in the main body 

tablet as data input means. 15 case 5, and the keyboard 7 is separated. Therefore, a 

2. Description of the Related Art wide installation area is required in a data input state, 
In general, in a so-called lap-top type personal com- and the computer shown in FIG. 4 is inconvenient for 

puter or wordprocessor which aims at a compact struc- carrying. Furthermore, since the display surface (the 

ture, as shown in FIG. 1, a low-profile flat display unit tablet 13 and the display unit 3) of the integrated dis- 

3 comprising, e.g., a liquid crystal display (LCD) 1 is 20 play/input device 17 are exposed, the computer must be 

coupled to be able to be folded to oppose a keyboard 7 carefully carried, 
of a main body case unit 5, and to be opened to stand up. 

With this structure, when a user carries the computer, SUMMARY OF THE INVENTION 

he or she folds the display unit to make it look like an It is an object of the present invention to provide a 

attache case, and when he uses it, he opens the display 25 portable computer which comprises a keyboard and a 

unit to watch the screen. tablet, which can be rendered compact, and can provide 

In a conventional portable computer of this type, a improved input operation performance, 
keyboard is mainly used for inputting data, such as According to the first aspect of the present invention, 
commands, characters, and the like by a user. For this a portable computer comprises: keyboard means for 
reason, in order to use the computer, a user must be able 30 inputting data; main body case means for storing the 
to operate the keyboard. However, the user must be keyboard means; an integrated display/input device 
accustomed with the keyboard to some extent before he which is constituted by a display device for displaying 
or she can efficiently input data. For this reason, a de- data, and a tablet for inputting coordinate data, and is 
mand has arisen for an input means which is easier to integrated by overlaying the tablet on a display surface 
operate for a user who is not accustomed with the oper- 35 of the display device; cover means for storing the inte- 
ation of the keyboard. grated display/input device; and hinge means for pivot- 
Under the circumstances, a tablet which can input ally coupling the main body case means and the cover 
data using a pen like in handwriting has been developed. means from a state wherein the main body case means 
FIGS. 2 through 4 show arrangements of portable com- and the cover means overlap each other so that the 
puters each of which comprises both a tablet and a 40 keyboard means and the integrated display/input de- 
keyboard, vice face each other to a state wherein the main body 
In the portable computer shown in FIG. 2, a display case means and the cover means overlap each other so 
unit 3 is stored in an upper cover 9, and a keyboard 7 is that back surfaces thereof face each other, 
stored in a main body case 5. The upper cover 9 is According to the second aspect of the present inven- 
coupled to the main body case 5 by hinge portion 11. A 45 tion, a portable computer comprises: a main body unit 
tablet 13 is separated from the main body, and is con- for storing a keyboard; display/input mean integrated 
nected to the main body case 5 via a cord 15. by overlaying a coordinate input tablet on a display 
In the portable computer shown in FIG. 3, the tablet device; a support unit for supporting the display/input 
13 is rendered compact, and is assembled in the main means; a first hinge mechanism unit for coupling the 
body case 5 to be adjacent to the keyboard 7. 50 support unit to the main body unit; and a second hinge 
In recent years, an integrated display/input device 17 mechanism unit for rotatably coupling the display/input 
which is integrated by overlaying the transparent tablet means to the support means as an outer frame. 
13 on the display unit 3 has been developed as an input According to the third aspect of the present inven- 
means, as shown in FIG. 4. In the integrated display/in- tion, a portable computer comprises: a main body case 
put device 17, a content displayed on the display unit 3 55 for storing a keyboard; an upper cover; a first hinge 
can be visually observed through the tablet 13, and mechanism for coupling the upper cover to the main 
coordinate data corresponding to a display screen is body case; input/display means integrated by overlay- 
input by writing on the tablet 13 using a pen in accor- ing a coordinate input tablet on a display device; a sec- 
dance with the displayed content. The coordinate data ond hinge mechanism for rotatably coupling the inputA 
input from the tablet 13 designates an icon displayed on 60 display means to the upper cover as an outer frame; and 
the display unit 3, and is used as a character pattern. a rotational range regulating mechanism for regulating 
Since the integrated display /input device 17 allows a a rotational range of the input/display means by the 
user to input data as if he or she wrote on paper with a second hinge mechanism. 

pencil, anyone can easily operate the device 17. According to the fourth aspect of the present inven- 

In the portable computer shown in FIG. 4, the inte- 65 tion, a portable computer comprises: a main body case 

grated display/input device 17 is assembled in the main for storing a keyboard; integrated display/input means 

body case 5, and the keyboard 7 is connected to the integrated by overlaying a coordinate input tablet on a 

integrated display/input device 17 via the cord 15. display device; an upper cover for storing the integrated 
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display/input means; a junction upper cover; a first FIGS. 7A through 7D are side views of the portable 

hinge mechanism for rotatably coupling the junction computer shown in FIGS. 6A and 6B; 

upper cover to the main body case; and a second hinge FIGS. 8A and 8B are perspective views showing a 

mechanism for rotatably coupling the upper cove to the portable computer according to the second embodi- 

junction upper cover. 5 ment of the present invention in which FIG. 8A shows 

According to the fifth aspect of the present invention, a state wherein the upper cover is opened and FIG. 8B 

a portable computer comprises: a main body case for shows a state wherein the upper cover is overlaid on the 

storing a keyboard; integrated display /input means main body case; 

integrated by overlaying a coordinate input tablet on a FIG. 9 is a partially cutaway perspective view show- 
display device; an upper cover for storing the integrated 10 ing a detailed mechanism of a hinge unit shown in FIG. 
display /input means; a junction base; a rotating mecha- 7; 

nism for rotatably coupling the junction base to the FIGS. 10A through 10C are side views of the porta- 

main body case; and a hinge mechanism for rotatably ble computer according to the second embodiment of 

coupling the upper cover to the junction base. the present invention; 

According to the present invention, since a tablet 15 FIGS. 11A and 11B are side views, corresponding to 

having substantially the same size as that of a display FIGS. 10A and 10B f showing a case wherein an upper 

unit is arranged without reducing the size of a key- cover and a main body case have different thicknesses; 

board, good data input operability can be assured. Fur- FIG. 12 is a perspective view showing an outer ap- 

thermore, an upper cover main body and a main body pearance of a portable computer according to the third 

case overlap each other by a hinge means so that a 20 embodiment of the present invention; 

display screen of an integrated display/input device FIG. 13 is a perspective view showing a state 

faces up. As a result, good input operability can be wherein a key input is performed using a keyboard in 

provided, and a compact structure which does not limit the portable computer shown in FIG. 12; 

a location of use can be provided. FIG. 14 is a sectional view of a rotation lock mecha- 

Since an input/display unit is coupled in an upper nism shown in FIG. 12; 

cover by a hinge mechanism which allows pivotal FIG. 15 is a perspective view showing a non-use state 

movement, a portable computer which can be set in a of the portable computer shown in FIG. 12; 

desired state, is compact, and has good input operability FIG. 16 is a perspective view showing a handwriting 

can be provided. ^ input state of the portable computer shown in FIG. 12; 

Additional objects and advantages of the invention FIG. 17 is a perspective view showing an FD inser- 

will be set forth in the description which follows, and in tion state in the portable computer shown in FIG. 12; 

part will be obvious from the description, or may be FIG. 18 is a perspective view showing a portable 

learned by practice of the invention. The objects and computer according to the fourth embodiment of the 

advantages of the invention may be realized and ob- 35 present invention; 

tained by means of the instrumentalities and combina- FIG. 19 is a side view of the portable computer 

tions particularly pointed out in the appended claims. shown in FIG. 18; 

BRIEF DESCRIPTION OF THE DRAWINGS ,^ G " 20 is * P 8 ^^ ™ w sh . 0 ™* 8 non ' use state 

of the portable computer shown in FIG. 18; 

The accompanying drawings, which are incorpo- 40 FIG. 21 is a perspective view showing a state 

rated in and constitute a pan of the specification, illus- wherein data is input from an integrated display/input 

trate presently preferred embodiments of the invention, device in the portable computer shown in FIG. 20; 

and together with the general description given above FIG. 22 is a perspective view showing an upper 

and the detailed description of the preferred embodi- cover for explaining a rotational range regulating mech- 

ments given below, serve to explain the principles of the 45 anism in the portable computer shown in FIG. 18; 

invention. FIG. 23 is a view showing the relationship between 

FIG. 1 is a perspective view showing an outer ap- an input/display unit fixing rod and an input/display 

pearance of a typical lap-top type personal computer or unit fixing rail for explaining the rotational range regu- 

wordprocessor; lating mechanism in the portable computer shown in 

FIG. 2 is a perspective view showing an outer ap- 50 FIG. 18; 

pearance of a conventional portable computer whose FIG. 24 is a perspective view of a portable computer 

tablet is connected to a computer main body via a cord; according to the fifth embodiment of the present inven- 

FIG. 3 is a perspective view showing an outer ap- tion; 

pearance of a conventional portable computer in which FIG. 25 is a perspective view showing a handwriting 

a compact tablet is assembled in a computer main body; 55 input mode in the portable computer shown in FIG. 24* 

FIG. 4 is a perspective view showing an outer ap- FIG. 26 is a perspective view showing a non-use state 

pearance of a conventional portable computer in which of the portable computer shown in FIG. 24- 

an integrated display/input device is assembled in a FIG. 27 is a partial enlarged view of a second hinge 

main body case, and a keyboard is connected to the mechanism in the fifth embodiment; 

main body via a cord; FIG. 28 is an exploded view of the second hinge 

FIG. 5 is a block diagram showing an arrangement of mechanism shown in FIG. 27; 

a portable computer system according to an embodi- FIG. 29 is a top view of a junction upper cover for 

ment of the present invention; explaining a rotation brake mechanism in the fifth em- 

FIGS. 6A and 6B are perspective views showing a bodiment; 

portable computer shown in FIG. 5 in which FIG. 6A 65 FIG. 30 is a sectional view for explaining the rotation 

shows a state wherein an upper cover is opened and brake mechanism; 

FIG. 6B shows a state wherein the upper cover is over- FIG. 31 is a block diagram showing a coordinate 

laid on the main body case; conversion circuit; 
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FIGS. 32A and 32B are tables for explaining correc- on a display unit 19 comprising, e.g., an LCD, is ar- 

tl0 ^io c dl ^ y a ^ e l ses; . r ran 8«d »n an upper cover 25. The keyboard 27 is stored 

FIGS. 33A and 33B are views for explaining replace- in a main body case 29. The upper cover 25 and the 

ment of display pattern data strings; main body case 29 are coupled to each other by hinge 

FIG. 34 is a perspective view showing a keyboard 5 units 31 and 33 arranged near their end portions The 

input mode state in a portable computer according to hinge units 31 and 33 are provided with a balance func- 

the sixth embodiment of the present invention; tion capable of setting an arbitrary angle by a brake 

FIG. 35 is a perspective view showing a handwriting function by means of a torsion bar function, a frictional 

input mode in the portable computer of the sixth em- hinge, or the like. A rotational range of the upper cover 
bc^iment; and I0 25 and the main body case 29 by the hinge units 31 and 

FIG. 36 is a perspective view of a non-use state of the 33 is set to be, e.g., 180°. 

portable computer of the sixth embodiment. FIG. 7A shows a setup state when the keyboard 27 is 

DETAILED DESCRIPTION OF THE USed M M inpul mcans - Wnen the keyboard 27 is used, 

PREFERRED EMBODIMENTS a ktch mechanism ( t0 be described later), arranged on, 

-air- r ■ ui i • 15 e -S-' tne front cd S c of tne main body case 29 (on a side 

FIG. 5 is a block diagram showing an arrangement of opposite to the hinge unit 33), for fixing the upper cover 
a portable computer system according to the first em- 25 to oppose the main body case 29 is disengaged 
bodiment of the present invention. As shown in FIG. 5, thereby setting the hinge unit 33 in a neutral state. The 
the computer system of this embodiment comprises a upper cover 25 is lifted up about a point A of the hinge 
keyboard 27 for inputting data, a keyboard controller 26 20 unit 31 in a state wherein the surface provided with the 
for controlling the keyboard 27, an integrated dis- keyboard 27 of the main body case 29 faces up Thus 
play/input device 8 integrated by overlaying an input the display surface of the integrated display/input de- 
tablet 10 on a liquid crystal display (LCD) 12, an LCD vice 23 opposes a user. If the rotational range of the 
controller 14 for controlling the LCD 12, a tablet con- hinge unit 31 is set to be 180°, the setup angle of the 
troller 18 for controlling the tablet 10, a stylus pen 36 25 upper cover 25 can be arbitrary changed within a range 
for inputting coordinate data on the tablet 10, an exter- of 0" through 180°. Thus, the user can visually observe 
nal interface 20 such as an RS-232C, for interfacing with a content displayed on the display unit 19 through the 
an external equipment connected as an optional equip- transparent tablet 21. Note that signal lines for connect- 
ment, an IC card 24, a random access memory (RAM) ing the main body case 29 and the upper cover are 
30 for storing data and programs, a read only memory 30 arranged in a cavity (not shown) of the hinge unit 31 
(ROM) 32 for storing a system program, and standard FIG. 7B shows a setup state when the portable corn- 
patterns and dictionaries used for recognizing charac- puter is stored or carried. In this case, the hinge units 31 
ters input by handwriting, a floppy disk unit 34, and a and 33 are set in a neutral state. Then, the upper cover 
central processing unit (CPU) 28 for controlling the 25 is overlaid on the main body case 29, and is fixed by 
above-mentioned units. The tablet is of an electromag- 35 the latch mechanism. Thus, the computer can be fixed 
netic induction type. More specifically, a high-fre- in a state wherein the display surface of the integrated 
quency current is flowed through a coil incorporated in display/input device 23 opposes the keyboard 27 More 
the stylus pen 36, and a voltage induced by the current specifically, the upper cover 25 serves as a protection 
m the tablet 10 is processed to obtain the position of the case. 

stylus pen 36. In a handwriting input mode, a handwrit- 40 FIG. 7C shows a setup state wherein only the inte- 

ten character written on the tablet 10 using the stylus grated display/input device 23 is used for a handwriting 

pen 36 is output from the tablet 10 as x- and y-coordi- input without using the keyboard 27. When only the 

nate data, and the data are stored in the RAM 30 via the integrated display/input device 23 is used the hinge 

tablet controller 18. The CPU 28 recognizes a pattern unit 31 is opened through 180°, thus unlocking the hinge 

using a pattern expressed by the x- and y-coordinate 45 unit 33. When the hinge unit 33 is pivoted along a circu- 

data stored in the RAM 30, a standard pattern prestored lar path about a point B, the main body case 29 and the 

in the ROM, and a dictionary by, e.g., a composite upper cover 25 overlap each other so that the back 

similarity method, and stores the recognized character surface (bottom surface) of the main body case 29 faces 

in a VRAM 16. Thereafter, the CPU 28 causes the LCD the back surface (top surface, on a side without the 

12 to display the recognized character via the LCD 50 integrated display/input device 23) of the upper cover 

controller 14. Key data input from the keyboard 27 is 25. In this state, the integrated display/input device 23 

stored in the RAM 30, and is then displayed on the faces up, and is set in a horizontal state. Therefore a 

L ^~l 2 * ! the A«° controller 14 handwriting input using the pen on the transparent 

FIGS. 6A and 6B are perspective views showing an tablet 21 is facilitated, thus greatly improving operabil- 

arrangement of the portable computer according to the 55 ity. 

first embodiment of the present invention. FIG. 6A FIG. 7D shows a setup state when both the keyboard 

shows a state wherein an upper cover 25 is opened and 27 and the integrated display/input device 23 are used 

FIG. 6B shows a state wherein the upper cover 25 is as the input means. When both the keyboard 27 and the 

overlaid on the main body case 29. When the upper integrated display/input device 23 are used the angle 

cover 25 and the main body case 29 overlap each other, 60 defined between the upper cover 25 and the main body 

the upper cover 25 is fixed by a lock mechanism 26. case 29 is set to be 180* by utilizing a setup operation so 

FIGS. 7A through 7D are side views showing an that the keyboard 27 and the display surface of the 

arrangement of the portable computer according to the integrated display/input device 23 face up. In this state, 

first embodiment of the present invention. The portable both a key input and a handwriting input can be simulta- 

computer shown in FIGS. 7A through 7D comprises 65 neously performed. 

the keyboard 27 and an integrated display/input device The second embodiment of the present invention will 

23. More specifically, the integrated display/input de- be described below. In the second embodiment ar- 

vice 23 integrated by overlaying a transparent tablet 21 rangements of the hinge units 31 and 33 are different 



04/01/2004, EAST Version: 1.4.1 



5,268,817 

7 8 

from those in the first embodiment. For other portions, 23 overlap each other while facing each other, the 

the same reference numerals denote the same parts as in upper cover 25 is lifted up. In this case, the hinge unit 37 

the first embodiment, and a detailed description thereof is rotated and is fixed in position by means of, e.g., a 

will be omitted. In this embodiment, as shown in FIGS. frictional hinge. In order to pivot the hinge unit 38, the 

8A and 8B, a hinge unit 37 is movable along a hinge rail 5 movable hinge press unlock switch 70 is slid. As a re- 

39 provided along the outer periphery near the end suit, the locked movable hinge press member 62 is un- 

portion of a main body case 29. locked, and the hinge unit 38 is set in a free state, and 

An upper cover 25 and a main body case 29 of the can be desirably moved from the end portion Z9a to the 

portable computer according to the second embodi- end portion 39£ of the hinge rail 39. Thus, the hinge unit 
ment are coupled by a hinge unit 35 and the hinge unit 10 38 is moved from the end portion 39a to the end portion 

37 like in the first embodiment. The hinge unit 35 can 396 of the hinge rail 39, i.e., to a back surface portion of 

cause the upper cover 25 to pivot about a point C within the main body case 29. In this case, the ends of the hinge 

a rotational range of 180*. The hinge unit 37 can cause male portions 50 and 52 of the hinge unit 38 abut against 

the main body case 29 to pivot about a point D within the movable hinge press members 62 and 64. The mov- 

a rotational range of 180°. The hinge unit 37 is held at an 15 able hinge unlock switches 70 and 72 are pulled to pre- 

end portion 39a or 39b of the hinge rail 39 so as not to vent abutments between the hinge male portions 50 and 

be accidentally moved along the hinge rail 39. 52 and the hinge press members 62 and 64, and the hinge 

FIG. 9 shows the hinge unit 37 in detail. male portion 52 is guided to the end portion 39b of the 

In FIG. 9, hinge female portions 46 and 48 are en- hinge rail 39. When the hinge male portion 52 is guided 
gaged with hinge male portions 50 and 5 (to be de- 20 to the end portion 39b of the hinge rail, the upper cover 
scribed later), and the engaging portions are covered 25 is swung about the hinge unit 38, and the end of the 
with hinge springs 54 and 56 to fasten the hinge female hinge male portion 52 is inserted in a receiving portion 
portions 46 and 48 and the hinge female portions 50 and of the movable hinge press member 64. The movable 
52 to each other. The hinge male portions 50 and 52 are hinge press spring 68 is arranged behind the movable 
engaged with the hinge male portions 46 and 48. The 25 hinge pres member 64 to prevent the hinge male portion 
hinge springs 54 and 56 are wound around the engaging 52 and the movable hinge press member 64 from being 
portions between the hinge male portions 50 and 52 and disengaged from each other. In addition, the movable 
the hinge female portions 46 and 48 to provide a fric- hinge press rail 76 is formed, so that the movable hinge 
tional resistance to rotation of the hinges. A hinge press press spring 68 supports the movable hinge press mem- 
member 60 serves to fix the hinge male portion 50, and 30 ber 64 from the main body case 29. When the hinge 
a hinge press member 58 serves to fix the hinge female male portion 52 is inserted in the movable hinge press 
P°* lon • member 64, the hinge unit 38 completes fixing, and the 

Movable hinge press members 62 and 64 are arranged upper cover 25 is overlaid on the back surface of the 

in the main body case 29, and serve to fix the end of the main body in use. 

hinge male portion 52 which is pivoted along the hinge 35 The above description has exemplified only a method 

rail 39. The movable hinge press members 62 and 64 are of moving the integrated display/input device from a 

located in the main body case 29 on extending lines of surface where it faces the keyboard to the back surface, 

two terminal ends of the hinge rail 39 when the main When the integrated display/input device is returned to 

body case 29 is viewed from its side surface. The hinge an original position, it is operated in the same method as 

press members 62 and 64 each have a large dishlike 40 described above. The above description has exemplified 

shape to easily receive the hinge male portions 50 and only a hinge mechanism on the right end portion of the 

S \. . . apparatus. However, the same mechanism is used in the 

Movable hinge press springs 66 and 68 are compres- left end portion, 

sion springs for causing the movable hinge press mem- FIG. 10A shows a setup state wherein the keyboard 

bers 62 and 64 to disengage/engage from/with th hinge 45 27 is used as the input means. In this case, the hinge unit 

male portion 52. The springs 66 and 68 normally apply 37 is held at the end portion of the hinge rail 39. The 

forces for causing the movable hinge press members 62 main body case 29 is set in a state wherein the surface 

and 64 to engage with the hinge male portion 52. Mov- provided with the keyboard 27 faces up, and the upper 

able hinge press unlock switches 70 and 72 are coupled cover is lifted up about a point D of the hinge unit 37, so 

to the movable hinge press members 62 and 64, and 50 that the display screen of the integrated display/input 

project from the surface of the main body case 29. device 23 faces a user. 

When the switch 70 or 72 is operated by an operator, FIG. 10B shows a setup state wherein the portable 

the hinge unit 38 can be unlocked. Movable hinge press computer is stored or carried. In this case, the upper 

rails 74 and 76 have a function of preventing the mov- cover 25 is overlaid on the main body case 29 while the 

able hinge press members 62 and 64 from being offset 55 hinge unit 37 is held at the end portion 39a of the hinge 

upon their movements in the right-and-left direction, rail 39, and the upper cover 25 and the main body case 

and a function of receiving the movable hinge press 29 are fixed by the latch function, 

springs 66 and 68. The movable hinge press rails 74 and FIG. 10C shows a setup state wherein only the inte- 

76 are firmly fixed to the main body case 29 since they grated display/input device 23 is used as the handwrit- 

receive large torsion forces. Signal lines 78 are used as 60 ing input means without using the keyboard 27. In this 

data signal lines for LCD and tablet coordinate data, case, the hinge unit 35 is unlocked through 180* to 

and are arranged in cavities of the hinge units 37 and 38. unlock the hinge unit 37, thereby setting the point D of 

Signal line protection members are used in the main the hinge unit 37 in a neutral state. As a result, the hinge 

body case 29 to prevent the signal lines from being unit 37 is moved to the end portion 39b of the hinge rail 

disconnected by a hinge operation. 65 39 via the rail 39 so as to be pivoted along a circular 

The relationship between the two hinge units 37 and path having the point D as the center. Thus, the main 

38, and the hinge rail 39 will be explained below. When body case 29 and the upper cover 25 overlap each other 

the keyboard 27 and the integrated display/input device so that the back surface (bottom surface) of the main 
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body case 29 faces the back surface of the upper cover unit 41. A housing of the main body unit 41 stores a 

25 As a result the integrated display/input device is floppy disk drive (FDD) 45, a microprocessor unit 

ready to use. In this state, since the integrated dis- (MPU), a memory, a power supply device, and the like 

play/input device 23 faces up, and is set in a horizontal The main body unit 41 is pivotally coupled to a support 

state, a handwriting input operation using a pen on the 5 unit 47 for supporting a display/input unit 51 (tobe 

transparent tablet 21 is facilitated, thus greatly improv- described later) via a first hinge mechanism 49. The first 

ing operabUity. hinge mechanism 49 can pivot the support unit 47 

When both the keyboard 27 and the integrated dis- through about 140° about its rotational shaft from a state 

play/input device 23 are used, they can be set in the wherein the unit 47 is overlaid on the main body unit 41 

same manner as in the first embodiment. io The support unit 47 is used as an outer frame for 

The system of the second embodiment is effective mounting the display/input unit 51 to the main bodv 

when the upper cover 25 and the main body case 29 unit 41. The display/input unit 51 is pivotally coupled 

have different thicknesses. For example, when the to the support unit 47 via a second hinge mechanism 53 

thickness of the mam body case 29, which is increased arranged between the support unit 47 and the dis- 

upon improvement of its functions, is different from the 15 play/input unit 51. The display/input unit 51 is consti- 

thickness of the upper cover 25 which stores a low- tuted by overlaying, e.g., a coordinate input transparent 

profile display device such as an LCD, the portable tablet on a low-profile display, and performs coordinate 

computer is not easy to use if the hinge units 31 and 33 measurement by an electrostatic coupling system The 

T em P loyed l . »cond Wn ge mechanism 53 is arranged at the vertically 

hlGS^llA and 11B show cases wherein the upper 20 central position of the display/input unit 51, and has a 

cover 25 and the main body case 29 have different rotational shaft parallel to that of the first hinge mecha- 

thicknesses in correspondence with FIGS. 10A and nism 49. The second hinge mechanism 53 can pivot the 

10B, respectively. display/input unit 51 within a range of, e.g., 180°, 

As described above, according to the first and second A rotation lock mechanism for fixing a rotational 

embodiments, the portable computer comprises the 25 position of the display/input unit 51 is arranged be- 

integrated display/input device 23 constituted by over- tween the display/input unit 51 and the support unit 47 

laying the transparent tablet 21 on the display unit 19 as The rotation lock mechanism has an arrangement as 

one input means. According to this integrated dis- shown in FIG. 14. More specifically, lock pins 57 biased 

play/input device 23, since a data input position is the by springs 55 project to the interior (on a side facing the 

same as a display position, an integrated display/input 30 display/input unit 51) of the support unit 47 and holes 

feeling can be obtained, and data can be input like a 59 for receiving the lock pin 57 are formed in end por- 

wrmng operation on paper with a pencil. tions (on two horizontal sides) of the display/input unit 

The upper cover 25 provided with the integrated 51 in correspondence with the positions of the lock pins 

display/input device 23 and the main body case 29 pro- 57. When the lock pins 57 are fitted in the holes 59, the 

vided with the keyboard 27 are coupled by the hinge 35 display/input unit 51 is fixed in position. Thus, the rota- 

units which allow rotation within a predetermined an- tional position of the display/input unit 51 can be fixed 

gular range. Thus, since two independent input means in 0° and 180" positions. The lock pins 57 can be disen- 

can be arranged, the keyboard 27 and the transparent gaged from the holes 59 upon operation of lock release 

tablet 21 can have sufficient sues. Therefore, data input buttons 61 arranged on a side facing the keyboard 43 

efficiency can be improved. 40 Note that a hollow portion (not shown) is formed in 

Since the upper cover 25 and the main body case 29 the support unit 47 on a side opposite to the second 
can over ap each other and can be fixed in position so hinge mechanism 53 so as to support the display/input 
that the keyboard 27 and the integrated display/input unit 51 on the support unit 47, and signal lines for con- 
device 23 face each other, the computer can be ren- necting between the main body unit 4 and the dis- 
dered compact without exposing the display screen and 45 play/input unit 47 extend from a side of the support unit 
the keyboard 27, and is convenient for carrying. 47 opposing the second hinge mechanism 53 to the 

Furthermore, m a data mput mode, the states of the display/input unit 51 via the hollow portion 

upper cover 25 and the main body case 29 can be desir- As shown in FIG. 14, a projecting portion 63 is 

ably set in accordance with the input means to be used formed in the outer edge of the support unit 47 on a side 

(the keyboard 27, or the integrated display/input device 50 facing the keyboard 43 or near this outer edge The 

23, or both the keyboard and the integrated display/in- projecting portion 63 defines an interval (an interval 

put device). In particular, when only the integrated between the keyboard 43 and the display/input unit 51) 

display/input device is used, as shown in FIGS. 6C and for preventing the support unit 47 from being too close 

9C, the computer can be rendered compact since the to the main body unit 41. The projecting portion 63 

upper cover 25 and the main body case 29 can overlap 55 prevents entrance of a foreign matter from a gap be- 

each other. Thus, the computer does not require a large tween the support unit 47 and the main body unit 41 

installation area. A handwriting input operation using a and also protects the side surface of the keyboard 43 ' 

pen on the transparent tablet 21 can be facilitated, The support unit 47 has substantially the same level as 

thereby greatly improving operability. a display/input surface of the display/input unit 51 in a 

The third embodiment of the present invention will 60 handwriting input state shown in FIG 16 (to be de 

be described below with reference to FIGS. 12 through scribed later). 

X1 TTir* L . , Setu P states of tne computer according to purposes 

FIG. 12 is a perspective view showing a charactens- will be described below 

tic state of a portable computer of the third embodi- When a key input operation is performed using the 

ment, and FIG. 13 is a perspective view showing a state 65 keyboard 43, the computer is set in a state shown in 

wherein a key input operation is performed using a FIG. 13. More specifically, the support unit 47 is oiv- 

keyboard 43. As shown in FIGS. 12 and 13, the key- oted about the rotational shaft of the first hinge mecha- 

board 43 is stored in the upper surface of a main body nism 49 and is lifted up so as to be set at a position where 
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a displayed content is easy to see, and the keyboard 43 case 77 for storing a keyboard 75. The input/display 
is unlocked to be ready for use. In this case, the dis- unit 69 is integrated by overlaying the coordinate input 
play/input unit 51 is fixed by the rotation lock mecha- transparent tablet 67 on a liquid crystal display (LCD), 
nism so that the display/input surface faces a user (key- and performs coordinate measurement by an electro- 
board side). 5 static coupling system. A mechanism (rotational range 

When the computer is not used (in a storage or carry- regulating mechanism) for regulating a rotational range 
ing state), it is set in a state shown in FIG. 15. More of the input/display unit 69 by the second hinge mecha- 
specifically, the support unit 47 is folded from the state nism 71 is arranged between the upper cover 73 and the 
shown in FIG. 13 by the first hinge mechanism 49, and input/display unit 69. The rotational range regulating 
is overlaid on the main body unit 41. In this case, the 10 mechanism will be described later, 
display/input unit 51 is fixed, so that the display/input The input/display unit 69 is coupled by the second 
surface faces the keyboard 43. As a result, the rear hinge mechanism 71 to have the upper cover 73 as its 
surface of the display/input unit 51 is exposed to the outer frame. The upper cover 73 is rotatably arranged 
outside, by a first hinge mechanism 79 arranged on the upper 

When a handwriting input operation is performed, 15 surface portion of the main body case 77. When the 
the computer is set in a state shown in FIG. 16. More upper cover 73 and the main body case 77 overlap each 
specifically, the lock pins 57 are disengaged by the lock other, the upper cover 73 is fixed by a latch mechanism 
release buttons 61, and the display /input unit 51 is fixed 81. 

by the rotational shaft of the second hinge mechanism The first and second hinge mechanisms 79 and 71 
53, as shown in FIG. 12. The support unit 47 is folded to 20 have a balance function capable of setting an arbitrary 
be overlaid on the main body unit 41, thus establishing angle by a brake mechanism such as a torsion bar mech- 
the state shown in FIG. 16. As shown in FIG. 16, the anism or a frictional hinge. 

display/input surface of the display/input unit 51 faces Note that signal lines are arranged in the same man- 
up, and is set at substantially the same level as the sup- ner as in the third embodiment, 
port unit 47. Therefore, a handwriting input operation 25 When the keyboard 75 is used as the input means, as 
using a pen can be performed. shown in FIGS. 18 and 19, the lock mechanism 81 (for 

Since the lock release buttons 61 are arranged on the example, a latch mechanism arranged at the front edge 
inner surface side of the support unit 47, the display/in- of the main body case 77) is disengaged to set the first 
put unit 51 will not be erroneously unlocked and rotated hinge mechanism 79 in a neutral state, and the upper 
during an operation of the computer or during a hand- 30 cover 73 is lifted up about a rotational shaft (designated 
writing input operation. by symbol A in FIG. 19) of the first hinge mechanism 

In this manner, the computer can be set in a state 79. The upper cover 73 is set at an arbitrary angle so 
according to a key input operation or a handwriting that the display unit 65 faces an operator. Thus, the 
input operation, and a data input operation can be per- operator can see the content of the display unit 65 
formed. Input data is subjected to input mode process- 35 through the transparent tablet 67. 
ing. For example, when characters are input by hand- When the portable computer is not used (in a storage 
writing, characters are recognized on the basis of hand- or carrying state), the first hinge mechanism 79 is set in 
writing patterns to generate character codes. When a a neutral state, as shown in FIG. 20, and is returned to 
software keyboard is used, key codes according to an initial state so that the upper cover 73 is overlaid on 
touched key tops are generated. A document created in 40 the main body case 77 in this state. Thereafter, the 
this manner is stored in a floppy disk (FD) inserted in upper cover 73 and the main body case 77 are fixed to 
the FDD 45, as shown in FIG. 17. each other by the latch mechanism 81. In this case, the 

In this manner, both the key and handwriting input upper cover 73 serves as a protection case for the in- 
operations can be performed, and the state of the com- put/display unit 69. 

puter can be set according to an input method. Since the 45 When the input/display unit (transparent tablet 67) is 
computer is integrated, it is convenient for carrying, used as the input means, the input/display unit 69 is 
and requires a minimum desk-top space regardless of caused to face an operator by the first hinge mechanism 
the input methods. Furthermore, since the handwriting 79, and an upper portion of the unit 69 is pressed to 
input operation is performed while the display/input rotate (180°) only the input/display unit 69 about a 
unit 51 is overlaid on the main body unit 41, keys will 50 rotational shaft (denoted by symbol B in FIG. 19) of the 
not be accidentally depressed. second hinge mechanism 71. Thereafter, the first hinge 

The fourth embodiment of the present invention will mechanism 79 is set in a neutral state, and the upper 
be described below. cover 73 is overlaid on the main body case 77. The 

FIG. 18 is a perspective view showing an arrange- upper cover 73 and the main body case 77 state, as 
ment of a portable computer according to the fourth 55 shown in FIG. 21, since the input/display unit 69 (trans- 
embodiment, FIG. 19 is a side view of the portable parent tablet 67) faces up and is set in a horizontal state, 
computer shown in FIG. 18, FIG. 20 is a perspective operability for performing a handwriting input opera- 
view showing a non-use state of the portable computer, tion can be greatly improved. 

and FIG. 21 is a perspective view showing a state of the The rotational range regulating mechanism for fixing 
computer when data is input from an integrated dis- 60 the input/display unit 69 rotated by the second hinge 
play/input device (to be referred to as an input/display mechanism 71 and for regulating a rotational range (a 
unit hereinafter). folding operation through 180°) will be described be- 

As shown m FIGS. 18 through 23, the portable com- low. The rotational range regulating mechanism can 
puter of the fourth embodiment is constituted by an prevent wiring lines in the input/display unit 69 (the 
input/display unit 69 consisting of a display unit 65 and 65 display unit 65 and the transparent tablet 67) from being 
a transparent tablet 67, an upper cover 73 comprising a excessively twisted. 

second hinge mechanism 71 for coupling the input/dis- FIG. 22 is a view for explaining the rotational range 
play unit 69 and allowing rotation of it, and a main body regulating mechanism, and illustrates only the upper 
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cover 73. Input/display unit fixing rods 83 for rcgulat- and can set the upper cover 95 at an arbitrary angle, 
ing the rotational range of the input/display unit 69 and When the upper cover 95 and the main body case 93 
fixing its position are arranged at the central position of overlap each other, they can be fixed by a latch mecha- 
the upper cover 73 in a direction of its thickness (depth). nism arranged at their corresponding positions. 
Each input/display unit fixing rod 83 is slightly pushed 5 The second hinge mechanism 107 allows the upper 
in by an elastic member such as a spring. Input/display cover 95 storing the integrated display/input device 105 
unit fixing rails 85 are formed in the input/display unit to rotate in the horizontal direction on the junction 
69 at positions (two positions symmetrical about a rota- upper cover 97. The arrangement of the second hinge 
tional shaft B) corresponding to the input/display unit mechanism 107 is shown in FIG. 27 (partial enlarged 
fixing rods 83, as shown in FIG. 23. The input/display 10 view) and FIG. 28 (exploded view), 
unit fixing rod 83 is pushed into each input/display As shown in FIGS. 27 and 28, a rotational shaft re- 
fixing rail 85 (designated by symbol C in FIG. 23), and ceiving member 111 is fixed to the junction upper cover 
is restored to an original state in a recess portion of the 97. A groove, having the same diameter as that of a 
rail 85, thereby fixing the input/display unit 69. Since rotational shaft 113, for holding the bottom portion of 
the input/display unit fixing rails 85 are arranged at 15 the rotational shaft 113 is formed in the upper surface 
positions symmetrical about the rotational shaft B of the portion of the rotational shaft receiving member 111. 
second hinge mechanism 71, the input/display unit can The rotational shaft 113 serves as a main shaft of the 
be rototed through 180°. upper cover 95 and the junction upper cover 97. A 

The second hinge mechanism 71 is located at the bearing 115 is arranged on the bottom portion of the 

central position of the input/display unit 69 in a direc- 20 rotational shaft 113 to facilitate rotation. A recess for 

tion of its height, can use a brake mechanism such as a receiving upper cover fixing plates 117 to be fixed to the 

torsion bar mechanism or a frictional hinge, and has a upper cover 95 is formed in the distal end of the upper 

cavity in its central portion to allow wiring lines of the portion of the rotational shaft 113. A ring-like rotational 

display unit 65 and the transparent table 67 to pass shaft support member 119 for minimizing a lateral gap 

therethrough. 25 of the rotational shaft 113 to stabilize the shaft is fitted 

In this manner, the portable computer comprising the on the rotational shaft 113. Furthermore, a rotational 
two input means, i.e., the keyboard 75 and the coordi- cover 123 for storing the rotational shaft 113, the bear- 
nate input transparent tablet 67 can be further rendered ing 115, and the rotational shaft support member 119 on 
compact without reducing the size of the keyboard 75, the rotational shaft receiving member 111 is fixed to the 
and can also facilitate carrying. In particular, since the 30 rotational shaft receiving member 111 by small screws 
transparent tablet 67 can have the same size as the dis- 121 to support the entire rotating mechanism. The rota- 
play unit 65, input operability will not be disturbed. tional cover 123 storing the rotational shaft 113 and the 
Since the input/display unit 69 can be rotated in the rotational shaft receiving member 111 are fixed to the 
upper cover 73, the portable computer can be set in an junction upper cover 97 by the small screws 121. After 
optimal state according to the input means to be used 35 the upper cover is fitted on the rotational shaft 113 
(input/display unit 69 or the keyboard 75). When the projecting from the rotational cover 123, the upper 
computer is not used, the upper cover 73 can serve as a cover fixing plates 117 are fitted in the recess of the 
protection case of the input/display unit 69. rotational shaft 113 from the two sides, and are fixed on 

The fifth embodiment of the present invention will be the upper cover 95 by small screws 122. In this manner, 

described below. 40 the junction upper cover 97 and the upper cover 95 are 

As shown in FIGS. 24 through 26, a portable com- pivotally coupled to each other. The second hinge 

puter of the fifth embodiment comprises a main body mechanism 107 has an internal cavity for arranging a 

case 93 on an upper surface of which a keyboard 91 is cable for transmitting a display control signal and a 

arranged, an upper cover 95, a first hinge mechanism 99 tablet control signal. Signal lines extend to the junction 

for pivotally coupling a junction upper cover 97 on the 45 upper cover 97 via the cavity, and are connected to the 

upper surface of the main body case 93, and a second integrated display/input device 105. 

hinge mechanism 107 for rotatably coupling the upper FIGS. 29 and 30 show an arrangement of a rotation 

cover 95 which stores an integrated display/input de- brake mechanism for regulating a pivotal range by the 

vice 105 consisting of a display (LCD) 101 and a trans- second hinge mechanism 107. FIG. 29 is a top view of 

parent tablet 103 to the junction upper cover 97. 50 the junction upper cover 97, and FIG. 29 is a sectional 

The main body case 93 stores a hard disk drive view for explaining a function (a rotation rail 125 is 

(HDD), a floppy disk drive (FDD), a CPU, a memory illustrated by a straight line for the sake of illustrative 

a power supply device, and the like. In addition, a coor- convenience). 

dinate conversion circuit (to be described later) for As shown in FIGS. 29 and 30, the rotation rail 125 is 

performing a screen display according to an input mode 55 formed on the upper surface portion of the junction 

is arranged. upper cover 97. The rotation rail 125 is formed at a 

The integrated display/input device 105 is consti- position almost corresponding to half a circle having 

tuted by overlaying the coordinate input transparent the rotational shaft 113 as the center, and defines a 

tablet 103 on a low-profile display such as a liquid crys- pivotal range of the upper cover 95 (in this case, a range 

tal display, and performs coordinate measurement by an 60 of 0* to 180°). Recess/projection portions 127 for gently 

electrostatic coupling system. The device 105 detects a stopping the rotation of the upper cover 95 and holding 

coordinate position on the transparent tablet 103 desig- rotational positions are formed at the end portions of 

nated by a stylus pen 109. the rotation rail 125. 

The first hinge mechanism 99 can pivot the junction A damper 129 serving as an anti-vibration shaft 

upper cover 97 and the upper cover 95 through about 65 which can be smoothly moved along the rotation rail 

140° from a state wherein they are overlaid on the key- 125 is mounted on the lower portion of the upper cover 

board 91, The mechanism 99 has a brake mechanism 95 (on a side facing the junction upper cover 97) at a 

such as a torsion bar mechanism or a frictional hinge, position corresponding to the rail 125 via an elastic 
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member 133 in an elastic member protection cover 131. mined angle, the second selector 161 is operated to 
The elastic member protection cover 131 is a columnar perform an inverted display. When the selection is man- 
shaft extending from the upper cover 95, and stores the ually performed, an inverted display may be performed 
damper 129 and the elastic member 133. The elastic in response to depression of a specific key on the key- 
member 133 serves as a cushion between the damper 5 board 91, or may be performed by selecting an icon 
129and the upper cover 95. using the toblet m ^ the st , us m Furthcr . 

The upper cover 95 can be pivoted within a range more , a special-purpose inverted display switch may be 

^ e Tt n tt he damP ? 129 l S l0Cat l d m SS r0tatK ? "2 arranged on the sidTsurface of the main body, 3 £ 

ss,S£ projcction ^ "* is heId by 

An arrangement of a coordinate conversion circuit ^^St!!^n^ * ? 
for performing a display according to an input mode * sho f W t s " t ™ ™* ° f th * *»?* lc com ' 

will be described below. FIG. 31 shows an arrangement 15 pUter l JL tl?is s , tote ' m ™ * 3 thc «PP» 

of the coordinate conversion circuit. "^f 95 wal^) cwh other and are fixed by the latch 

A CPU 135 is connected to an LCD controller 139 m^amsm. In this case, the integrated display/input 
and a multiplexer (MPX) 141 via an address bus 137, ° ev £f 10 * faccs the mam ^ ^ 93 side » 
and is connected to the LCD controller 139 and a driver keyboard M- 

145 via a data bus 143. The LCD controller 139 is oper- 2 0 . y mpUt mode P^ 01 ™ 1 ^ a key input oper- 
ated in synchronism with a clock signal from an oscilla- t,on from the keyboard 91 as a personal computer or a 
tor 147. A display address generated by the LCD con- wordprocessor, the portable computer is set in a state 
troller 139 is supplied to a first selector 151 directly and shown in FIG. 24. More specifically, the upper cover 95 
via a subtractor 149. The subtracter 149 performs ad- nfte d U J>» and the display screen is fixed at an angle 
dress correction to correct the origin on the display 101 2 5 wnere . il is eas y to see by the brake mechanism of the 
at a diagonal position and to reverse a direction of a fr" 81 hinge mechanism 99. In this case, not only a key 
scanning line. The subtractor 149 performs address input from the keyboard 91 but also an input from the 
correction on the basis of equation (1) below, thus ob- integrated display/input device 105 using the stylus pen 
taining a display address after replacement (replaced 109 are available. 

address). 30 In a handwriting input mode for performing a data 

input operation from the integrated display/input de- 
Rt Addn^ play Addrea ***** Address ~ DispIay vice 105, the portable computer is set in a state shown in 

nss (I) FIG. 25. More specifically, the upper cover 95 is ro- 

For example, if the end address of display addresses is th ™ gh A 180 ° . b * ******* mechanism 107 

"7Gf\ i.e., if normal display addresses of a frame fall 35 " hlle « upright. The upper cover 95 is held by 

within a range of "0000" to "7f3f, as shown in FIG. the r0tatl0n b '? e mechanism in a position where the 

32A, a display address after replacement (replacement upper ™"* S 15 th / ou « h 180 °' ^ ***** 

address) is as shown in FIG. 32B. The first selector 151 C ? VC I 95 * thcn ov « rlaid <» the main body case 93 by 

controls whether a normal address from the LCD con- £ e *™ mnge mecnanlsm ^ a state shown in FIG. 

troller 139 or a replacement address obtained by cor- 40 ?5, the mtegrated display/input device 105 faces up, and 

recting the normal address by the subtractor 149 is 1S set m a hon20ntal state - For this reason, operabUity 

output to the MPX 141. The MPX 141 switches a physi- upon a h andwnting input operation using the stylus pen 

cal address of the CPU 135 and a display address. The 109 can be greatly improved. When a state shown in 

MPX 141 is connected to a frame buffer 153. Further- F . IG * 24 is cha "ged to a state shown in FIG. 25, the 

more, the frame buffer 153 is connected to a character 45 direction of the display 101 is vertically reversed. In this 

pattern generator 155 for storing existing character casc » since the display content can be changed by the 

patterns. coordinate conversion circuit, the direction of the por- 

The driver 145 is connected to first and second de- uble computer need not be changed, 

coders 157 and 159. The first decoder 157 outputs a ^ e sixtn embodiment will be described below with 

display pattern as a normal data string. The second 50 reference to FIGS. 34 through 36. The same reference 

decoder 159 outputs data while replacing its upper and numerals in the sixth embodiment denote the same parts 

lower bits. For example, when the first decoder 157 as in the fifth embodiment, and a description thereof is 

outputs normal data shown in FIG. 33A, the second omitted. 

decoder 159 outputs replacement data, as shown in FIG. 34 is a perspective view showing a state 

FIG. 33B. A second selector 161 controls whether nor- 55 wherein an input operation is performed from a key- 

mal data or replacement data is to be output. The sec- board 91 of the portable computer, FIG. 35 is a perspec- 

ond and first selectors 161 and 151 are operated in cor- tive view showing a state wherein an input operation is 

respondence with each other. In this manner, the origin performed from an integrated display/input device 105, 

is changed to a diagonal position (vertically inverted) to and FIG. 36 is a perspective view showing a non-use 

perform display of the display 101 in accordance with 60 state. 

the input mode. Note that selections by the first and The portable computer shown in FIGS. 34 through 

second selectors 151 and 161, i.e., the input mode can be 36 comprises a rotary mechanism 165 for rotatably 

switched automatically or manually. An automatically coupling a junction base 163 on the upper surface of a 

inverted display can be attained as follows. For exam- main body case 93, and a hinge mechanism 167 for 

pie, a mechanism for detecting rotation of the integrated 65 pivotally coupling an upper cover 95 to the junction 

display /input device 105 is arranged in the second hinge base 163. 

mechanism 107, and when the pivot angle of the inte- The rotary mechanism 165 can pivot the upper cover 

grated display/input device 105 exceeds a predeter- 95 through about 140° from a state wherein the cover 95 
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is overlaid on the main body case 93. The mechanism 
165 has a brake mechanism such as a torsion bar mecha- 
nism or a factional hinge, and can set the upper cover 
95 at an arbitrary angle. When the upper cover 95 and 
the main body case 93 overlap each other, they can be 5 
fixed by latch mechanisms arranged at their corre- 
sponding positions. 

The hinge mechanism 167 allows horizontal pivotal 
movement of the upper cover 95 storing an integrated 
display/input device 105 and the junction base 163. 10 
Note that signal lines are connected to the integrated 
display /input device 105 via the rotary mechanism 165 
and the hinge mechanism 167. 

A coordinate conversion circuit for performing a 
display according to an input mode performs the same IS 
processing as described above. 

The respective use states of the portable computer 
will be explained below. 

FIG. 36 shows a non-use state of the portable com- 
puter. In this state, the main body case 93 and the upper 20 
cover 95 overlap each other and are fixed by the latch 
mechanisms. In this case, the integrated display/input 
device 105 faces the main body case 93 side, i.e., a key- 
board 91. 

In a key input mode for performing a key input opera- 25 
tion from the keyboard 91 as a personal computer or a 
wordprocessor, the portable computer is set in a state 
shown in FIG. 34. More specifically, the upper cover 95 
is lifted up, and a display screen is fixed by the brake 
mechanism of the hinge mechanism 167 at an angle 30 
where the screen is easy to see. In this case, not only a 
key input from the keyboard 91 but also an input from 
the integrated display/input device 105 using a stylus 
pen 109 are available. 

In a handwriting input mode for performing a data 35 
input operation from the integrated display/inputdevice 
105, the portable computer is set in a state shown in 
FIG. 35. More specifically, the upper cover 95 is ro- 
tated through 180° by the rotary mechanism 165 while 
it stands upright. The upper cover 95 may be held by 40 
the above-mentioned rotation brake mechanism in a 
position where the upper cover 95 is rotated through 
180°. The upper cover 95 is overlaid on the main body 
case 93 by the hinge mechanism 167. In a state shown in 
FIG. 35, the integrated display/input device 105 faces 45 
up, and is set in a horizontal state. For this reason, oper- 
ability upon a handwriting input operation using the 
stylus pen 109 can be greatly improved. When a state 
shown in FIG. 34 is changed to a state shown in FIG. 
35, the direction of a display 101 is vertically reversed. 50 
In this case, since the display content ca be changed by 
the coordinate conversion circuit, the direction of the 
portable computer need not be changed. 

Since the integrated display/input device 105 is ar- 
ranged in this manner, the portable computer can be 55 
rendered compact, does not require a large installation 
area, and is convenient for carrying. When the portable 
computer is carried, the display screen of the integrated 
display/input device 105 is set to face the keyboard 91, 
thereby protecting the display surface. In a handwriting 60 
input mode, the display screen faces up, thereby im- 
proving operability. 

In each of the embodiments shown in FIGS. 7A and 
10A, the keyboard 27 is used as the input means. How- 
ever, the integrated display/input device may be used 65 
together. 

As a display means, flat panel displays such as a 
plasma display, an EL display, and the like may be used 
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in addition to the LCD. In the above embodiment, the 
transparent tablet 21 is used. As a tablet, a tablet of an 
electrical resistance system, an electrostatic capacitance 
system, an electromagnetic induction system, an acous- 
tic system, an ultrasonic system, an optical system, a 
pressure-sensitive system, or the like may be placed 
below the display unit 19 in use. 

In some of the above system, the input pen used for 
tablet entry is connected to the tablet main body but in 
the remaining system, the pen is not connected to the 
main body. 

When characters are input, a plurality of icons (soft 
keys) representing character keys may be displayed on 
the display unit 19 of the integrated display/input de- 
vice 23, and may be pointed to input characters, in place 
of an input operation from the keyboard 27. 

In the above description, the rotational range of the 
hinge units 31, 33, 35, and 37 used in the above embodi- 
ment is set to be 180'. However, the rotational range 
may be arbitrarily determined as long as an angle capa- 
ble of pivoting the upper cover 25 and the main body 
case 29 to states shown in FIGS. 7A through 7D or 
FIGS. 10A through 10C can be set. 

In the third embodiment, the display/input unit 51 
can be pivoted through 180' by the second hinge mech- 
anism 53. However, the rotational range and direction 
are not limited to those in the third embodiment as long 
as electrical connections between the support unit 47 
and the display/input unit 51 via the second hinge 
mechanism 53 will not be twisted upon rotation of the 
display/input unit 51. 

In the third embodiment, the direction of the rota- 
tional shaft of the first hinge mechanism 49 is parallel to 
that of the second hinge mechanism 53. However, the 
rotational shaft of the second hinge mechanism 53 may 
be set to be perpendicular to that of the first hinge 
mechanism 49 (the support unit 47 is rotated in a lateral 
direction when it is lifted up). 

The rotation lock mechanism is arranged in the dis- 
play/input unit 51 and the support unit 47 located at 
positions perpendicular to the rotational shaft of the 
second hinge mechanism 53, but may be arranged in the 
display/input unit 51 and the support unit 47 located at 
positions parallel to the rotational shaft of the second 
hinge mechanism 53. The lock pins 57 and the lock 
release buttons 61 are arranged on the support unit 47, 
and the holes 59 are formed in the display/input unit 51. 
However, the lock pins 57 and the lock release buttons 
61 may be arranged on the display/input unit 51, and 
the holes 59 may be formed in the support unit 47. 

In the fourth embodiment, the numbers of input/dis- 
play unit fixing rods 83 and the input/display unit fixing 
rails 85 for regulating the rotational range of the input/- 
display unit 69 are not limited to those in the above 
embodiment. 

The rotational shaft B of the second hinge mechanism 
71 is set to be parallel to the rotational shaft A of the 
first hinge mechanism but may be perpendicular to each 
other. 

In each of the fifth and sixth embodiments, the rota- 
tion brake mechanism is not limited to that in the above 
embodiment. For example, a latch mechanism may be 
arranged between the junction upper cover 97 and the 
upper cover 95 to hold a rotational position. 

When the coordinate conversion circuit inverts the 
origin position and scanning direction of the display 
101, it may correct the end address (by subtracting an 
inverted value of the end address) after the display 
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address output from the LCD controller 139 is inverted support frame and the display/input device are 

(by convening "000CT to M ffTT). angularly displaced from said keyboard; and 

In the above embodiments, signal lines extend a second hinge mechanism unit rotatably coupling 
through the cavity in the hinge unit to connect the main said display/input device to said support frame, the 
body and the display unit. However, for example, signal 5 input/display device being rotatable between a first 
lines may extend from a portion of the main body case, position, wherein said front surface faces said key- 
may be covered with a protection member, and, then, board when the support frame and the display/in- 
may be connected to the display unit. put device are in the closed position, and a second 

In the above embodiments, the embodiment wherein position, wherein said back surface faces said key- 

the hinge mechanism is arranged at the rear end portion 10 *?™ 6 su . ch data <*" in P ut bv mcans ° f «M 

of the main body case, and the embodiment wherein the display/input device instead of said keyboard when 

hinge mechanism is arranged at the central portion of the support frame and the display/input device are 

the main body case have been exemplified. However, in . ^ e c, °f C(! P° atl ° n ' # . . , t . 

eachonheembodiments,^ „ Uo^ax^ 

arranged at the rear end portion of the main body case tional ^ of ^ ni mcchan ^ it are 

or an arbitrary position offset from the rear end portion parallel with each other 

toward the central portion. 3 . A computer according to claim 1, wherein a rota- 
Additional advantages and modifications will readily tional axis of said second hinge mechanism unit is per- 
occur to those skilled in the art. Therefore, the inven- 20 pendicular to a rotational axis of said first hinge media- 
tion in its broader aspects is not limited to the specific nism unit. 

details, and representative devices, shown and de- 4. A computer according to claim 3, further compris- 
scribed herein. Accordingly, various modifications may ing coordinate conversion means for vertically invert- 
be made without departing from the spirit or scope of m g an image on said display. 

the general inventive concept as defined by the ap- 25 5. A computer according to claim 1, further compris- 

pended claims and their equivalents. in S : 

What is claimed is; a rotation lock mechanism for locking said dis- 

1. A computer comprising: play/input device at a predetermined rotational 

a main body unit having a keyboard; position with respect to the main body unit, 

a display/input device having front and back sur- 30 . 6 * A com P uter according to claim 1, further compris- 
faces, and including a display and a coordinate 

input tablet, said display and said coordinate input 8 P ro J ectin S portion for maintaining a gap between 

tablet being overlapped, so as to form an integrated ?? ld ke y boa ' d and said display/input device when 

unit, and attached to the front surface of the dis- „ ^ support frame overlays the main body unit and 

play/input device- 35 - d,s P la y/ m P«t device faces the keyboard. 

a support frame supporting said display/input device; acco * din & t0 ^ein said first 

, 6 . . H " ut '7 hinge mechanism unit is arranged on a rear end nortion 

a first hinge mechanism unit pivotally coupling said of ^ d main body unit * W ena p0rUon 

support frame to said main body unit, the first 8 . A computer according to claim 1, wherein said first 

hinge mechanism for permitting the support frame 40 hinge mechanism unit is arranged at a position offset 

to pivot between a closed position wherein said from a rear end portion of said main body unit toward 

support frame and the display/input device overlay a central portion of said main body unit, 

said keyboard, and an open position, wherein said ***** 

45 
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